Apoptosis (programmed cell death) and the evaluation of chemosensitivity in chronic lymphocytic leukemia and lymphoma.
Chronic lymphocytic leukemia and lymphoma cells were treated with antitumor drugs in vitro and analyzed by flow cytometry to measure the number of apoptotic (AP) cells and DNA damage in the cells that escaped apoptotic death. AP cells were identified by a high sensitivity of DNA to thermal denaturation, which induced binding of antibody to single-stranded DNA, and by decreased stainability of cells with the intercalating DNA dye propidium iodide. The appearance of AP cells was prevented by Zn++ and inhibited by phorbol ester. AP cells were induced by alkylating agents, antimetabolites, and anthracyclines. A linear relationship between L-phenylalanine mustard dose and the number of AP cells was observed. A synergistic interaction between drugs was detected by an increased number of AP cells and by the intensity of DNA damage in non-apoptotic cells. A most interesting example of synergism was the combination of alkylating agents with fludarabine. Linearity of dose-response curves, and the capability to detect drug synergism and to evaluate variable response of cells from different patients to single agents and combinations suggest that flow cytometry of apoptosis will provide a basis for chemosensitivity tests in leukemia and lymphoma.